Abstract: Past studies on the nesting habitat of northern goshawks (Accipiter gentilis) often relied on nests found opportunistically, either during timber-sale operations, by searching apparently "good" goshawk habitat, or by other search methods where areas were preselected based on known forest conditions. Therefore, a bias in the characterization of habitat surrounding northern goshawk nest sites may exist toward late-forest structure (large trees, high canopy closure). This potential problem has confounded interpretation of data on nesting habitat of northern goshawks and added to uncertainty in the review process to consider the species for federal listing as threatened or endangered. Systematic survey methods, which strive for complete coverage of an area and often use broadcasts of conspecific calls, have been developed to overcome these potential biases, but no study has compared habitat characteristics around nests found opportunistically with those found systematically. We compared habitat characteristics in a 0.4-ha area around nests found systematically (n = 27) versus those found opportunistically (n = 22) on 3 national forests in eastern Oregon. We found that both density of large trees (systematic: f = 16.4 + 3.1 trees/ha; x + SE; opportunistic: x = 21.3 + 3.2; P = 0.56) and canopy closure (systematic: x: = 72 + 2%; opportunistic: x = 70 + 2%; P = 0.61) were similar around nests found with either search method. Our results diminish concern that past survey methods mischaracterized northern goshawk nest-site structure. However, because northern goshawks nest in a variety of forest cover types with a wide range of structural characteristics, these results do not decrease the value of systematic survey methods in determining the most representative habitat descriptions for northern goshawks. Rigorous survey protocols allow repeatability and comparability of monitoring efforts and results over time.
There is some debate over the accuracy of nest-site descriptions, however, because many nest sites throughout the western United States have been discovered either opportunistically or by use of a priori knowledge of habitat structure (e.g., drainage bottoms with large trees, high canopy closure, and other old-growth characteristics) to direct decisions on where to search for nests (Siders and Kennedy 1996, Squires and Ruggiero 1996) . Many nest sites have been located by U.S. Forest Service personnel and others while performing other duties in the field (e.g., timber surveys in areas with large merchantable trees) and were not located as part of a rigorous sampling protocol. This potential 1379 source of error, called "errors of nonobservation," is a main source of error in surveys and can lead to sample data that do not accurately mirror the population sampled, even if the sampling and measuring were done with extreme care and accuracy (Scheaffer et al. 1996 :52-53).
In the midst of the debate over whether to list the northern goshawk under the federal Endangered Species Act, Squires and Reynolds (1997) reviewed the scientific literature on northern goshawk life history and identified the potential bias in the description of nesting habitat as a hindrance to understanding nest-habitat preference; they recommended clarification of the extent and importance of this potential bias as a priority topic for future research. Potential bias in nest-site description has also been expressed as a concern related to management and possible federal listing of the Queen Charlotte subspecies of northern goshawk (A. g. laingi; G. W. Pendleton, Alaska Department of Fish and Game, personal communication).
Our objective was to compare forest vegetation around northern goshawk nests found with a systematic survey method to nests found opportunistically. Our goals were to provide insight into the extent of potential nonobservation bias in the characterization of nest sites and to provide additional information on habitat use by nesting northern goshawks.
STUDY AREA
We surveyed for northern goshawk nests on 3 national forests in eastern Oregon: the Wallowa-Whitman, Malheur, and Fremont (Fig. 1) . The climate in eastern Oregon was dry, with snowfall providing the majority of precipitation during cold winters. Topography on all national forests was dominated by moderately sloped hills, ridges, and deeply cut drainages. Elevations ranged between 900 and 2,000 m. Natural forest openings included wet meadows, dry grass and sagebrush (Artemisia spp.) meadows, dry rocky flats, and burns. parted from that pattern in steep terrain by first placing transects along existing roads and then filling in survey gaps with transect lines established along topographical contours. Our transects in steep terrain were never >450 m apart, which ensured audibility of broadcast calls in different forest conditions. When a northern goshawk was seen or heard, we immediately searched the vicinity for a nest. If a nest was not found, we returned to the area at a later date to conduct additional broadcast surveys and nest searches.
METHODS
We grouped nests found by this protocol into the "systematic" search category. We grouped nests found by timber survey and marking crews, during wildlife inventories for different species, or during searches of historic northern goshawk nest sites into the "opportunistic" search category. The key distinction was that nests found opportunistically were a result of searching some preselected type of forest structure throughout the national forests, whereas nests found systematically resulted from thoroughly searching a broad range of forest structural conditions within a contiguous block.
We We used analysis of variance to determine the effect of search method on large trees per hectare and percent canopy closure, after blocking on national forest (Wallowa-Whitman, Malheur, Fremont) and forest type (ponderosa pine, lodgepole pine, mixed conifer) to remove the variability due to inherent differences in forest structure from these sources (Zar 1996) ; blocking increased our power to detect differences in 
RESULTS
We measured forest structure around 49 northern goshawk nest sites located in 1992-93 (Table 1) , 27 of which were located during systematic searches and 22 opportunistically. Both density of large trees and canopy closure were similar in 0.4-ha areas around nests found with either search method ( Table 2) . The difference in density of large trees per hectare between nests found systematically and opportunistically was estimated to be 1.20 (90% CI = -2.3, 4.7); the difference in percent canopy closure between nests found systematically and opportunistically was estimated to be -0.93 (90% CI = -3.2, 1.4). Hence, differences in forest characteristics between search methods were minor and probably not important biologically.
DISCUSSION
In eastern Oregon, northern goshawks used nest sites (0.4 ha) with large trees and high canopy closure, and this trend was consistent regardless of the survey method used to find nests. Narrow confidence intervals around differences in characteristics of forest structure provide further evidence that true differences in structure between systematic and opportunistic nests were negligible, as they excluded differences we believe to represent biologically important effect sizes (Steidl et al. 1997 ). Thus, we found little evidence to suggest the method in which nests were located biased the description of nest-site habitat of northern goshawks toward older forest structure. Researchers in Southeast Alaska also found no apparent bias associated with how a nest was found ( 
